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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PURPOSE: To obtain excellent relation among a phase 
difference plate, a liquid crystal panel and a polarizing 
plate so as to obtain visual angle characteristics capable 
of improving the reversal of a display. 

CONSTITUTION: The liquid crystal display device 
consists of the liquid crystal panel 14 constituting by 
enclosing a liquid crystal 13 between a couple of 
substrates 11 and 12, the phase difference plate 17 
which is arranged on at least one side of the liquid crystal 
panel 14, and a couple of polarizing plates 15 and 16 for 
which the liquid crystal panel 14 and phase difference 
plate 17 are held therebetween and the transmission 
axes of polarized light are vertical; and the orientation 
processing direction of the substrate 12 which is close to 
the phase difference plate 17 is in parallel with the phase 
delay axis of the phase difference plate 17 and the phase 
delay axis of the phase difference plate 17 is in parallel 
with the transmission axis of the polarizing plate 16 which 
is close to the phase difference plate 17. Then nx>ny=nz 
is satisfied and (nx-ny)xd is 200-500nm, where (d) is cell 
thickness and nx, ny, and nz are the refractive indexes of 
the phase difference plate 17 in an (x)-axial, a (y)-axial, 
and a (z)-axial direction. 
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Japanese Laid-Open Patent Publication No. 5-313159/1993 
(Tokukaihei 5-313159) (Published on November 26, 1993) 

(A) Relevance to claim 

The following is a translation of passages related 
to claims 1, 15, 16, 20, 23 and 27 of the present 
invention. 

(B) Translation of the relevant passages. 

[CLAIM 1] A liquid crystal display device including: 

a liquid crystal panel (14) formed by sealing liquid 
crystal (13) between a pair of substrates (11 and 12) ; 

a phase difference plate (17) provided to at least 
one side of the liquid crystal panel; and 

polarization panels (15 and 16) flanking the liquid 
crystal panel and the phase difference plate and having 
transmittance axes for polarized light mutually 
perpendicular, 

the liquid crystal display device being 
characterized in that 

the direction in orientation processing of the 
substrate (12) , which is closer to the phase difference 
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plate (17) , is parallel to the retarded phase axis of the 
phase difference plate (17) , the transmittance direction 
of the polarization plate (16) , which is closer to the 
phase difference plate (17) , is parallel to the retarded, 
phase axis of the phase difference plate (17) , nx > ny = 
nx, and (nx - ny) x d is in a range of 200 nm to 500 nm, 
where d represents the cell thickness, and nx, ny, and nz 
represent the refractive indices of the phase difference 
plate in the x, y and z axis directions respectively. 

[CLiAIM 3] The liquid crystal display device as set forth 
in claim 2, 

wherein (nx - ny) x d is in a range of 200 nm to 500 

nm . 

[PRIOR ART] 

[0006] It is suggested by, for example, Japanese Laid- 
Open Patent Applications No. 55-000600/1979 (Tokukaisho 
55-0006000) and No. 56-097318/1980 (Tokukaisho 56-097318) 
to insert a phase difference plate (a phase difference 
film) between the liquid crystal panel and one of the 
polarization plates . 

[0010] 
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[EFFECT] The phase difference plates 17 and 18 have a 
function to improve viewing angle characteristics. We 
have found that when viewing a ray of light passing 
diagonally through the phase difference plates 17 and 18, 
the refractive index in the z direction affects 
birefringence, and the aforementioned two arrangement 
most effectively solve the problem of reversion 
phenomenon. Therefore, the phase difference plates 
restrains the reversion phenomenon in display and 
realizes a better display. 
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(A) And =136 nm (D) And=444nm 




(C) And = 348nm 
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(A) And = 355 nm 



-jr 









(B) And = 4.25 nm 




